Analysis of the promoter sequence and the transcription initiation site of the mouse 5-HT1C serotonin receptor gene.
The serotonin 1c (5-HT1C) receptor is found in many brain regions, but is particularly enriched on the epithelial cells of the choroid plexus. A major challenge in neurobiology is to delineate the molecular processes that regulate the specific pattern of neuronal gene expression in the brain. As an initial step towards identifying cis-acting DNA sequences that control the expression of the 5-HT1C receptor, we have isolated the promoter sequence of its gene. Sequence analysis of a 1.8 kb fragment indicated that the 3' end of this fragment overlaps with the 5' untranslated region of the 5-HT1C receptor mRNA, and primer extension using mouse brain poly(A)+ RNA mapped the transcription initiation site within this fragment. There are a number of sequence elements upstream from the transcription initiation site that are homologous to regulatory elements found in other eucaryotic genes. To determine the promoter activity, a plasmid was constructed that contains this fragment as promoter region and the cDNA for the 5-HT1C receptor as the reporter. When injected into the nucleus of Xenopus oocytes, this construct resulted in functional expression of the reporter gene. Primer extension using the RNA extracted from the injected oocytes indicated a single transcription initiation site of the reporter mRNA. These results suggest that the 5-HT1C receptor was functionally expressed under the promoter activity of the 1.8 kb 5' sequence of its gene. This system will be useful for further analysis of the cis-acting elements in the promoter region of the 5-HT1C receptor gene and the trans-acting factors that regulate tissue-specific expression of the receptor.